Peroxynitrite-induced cytotoxicity in cultured astrocytes is associated with morphological changes and increased nitrotyrosine immunoreactivity.
We have established a cell culture model of spinal cord astrocytes to study the cytotoxicity of peroxynitrite. Nitric oxide (NO) has been implicated as a key contributor to neurotoxicity. NO reacts with superoxide to generate peroxynitrite, a strong oxidant and nitrating agent with deleterious cytotoxic and pro-apoptotic effects. Peroxynitrite and nitrotyrosine are formed in damaged motor neurons in amyotrophic lateral sclerosis (ALS), which are surrounded by reactive astrocytes. To determine the effects of extracellular addition of peroxynitrite, purified astrocyte monolayers prepared from neonatal rat spinal cords were exposed to peroxynitrite (0.25-0.75 mM) for 5 min and further incubated in culture medium for 24-72h. Peroxynitrite exposure did not result in apparent cell loss or damage of the monolayer. However, a substantial number of cells adopted reactive features, with long processes displaying intense immunoreactivity to glial fibrillary acidic protein (GFAP). Western blot analysis performed 24h after peroxynitrite treatment showed that GFAP levels were not modified by the oxidant. There were no changes in cell viability parameters in astrocyte cultures after peroxyintrite, indicating that astrocytes are more resistant to the oxidant than other cell types. Peroxynitrite reacts with protein-bound tyrosine residues to form nitrotyrosine. We observed a modest to strong nitrotyrosine immunoreactivity in astrocytes 24h following peroxynitrite exposure. There was a remarkable association between nitrotyrosine and high-intensity GFAP immunoreactivity in astrocytes bearing long processes. These results suggest that peroxynitrite induces a characteristic long-lasting reactive astrocytic phenotype and provide new insight into understanding the origin of reactive astrocytes occurring in ALS.